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1.0 Executive Summary

The Neonicotinoid Consortium is made up of the four primary registrants (Bayer Crop Science,
Syngenta Crop Protection LLC, Valent U.S.A. LLC and Mitsui Chemicals Agro, Inc.) of the four
nitroguanidine neonicotinoid pesticides {imidacloprid, thiamethoxam, clothianidin and
dinotefuran). The Consortium was formed to serve as a vehicle for collaboration on the
development of protocols and generation of data to support the nitroguanidine class of
neonicotinoid insecticides under registration review.

The Neonicotinoid Consortium strongly supports the EPA and their efforts in providing a
science-based risk assessment process for the nitroguanidine neonicctinoid insecticides which
represents a culmination of effort to advance the bee risk assessment process as outlined in the
Guidance for Assessing Pesticide Risk to Bees (EPA 2014). While the preliminary bee risk
assessments for the nitroguanidine neonicotinoid insecticides, in general, follows a science-
based risk assessment process outlined in EPA’s guideline, the Neonicotinoid Consortium does
have significant concerns about some of methods used in the preliminary risk assessments that
were outside of the methods proposed in EPA’s bee risk assessment guidance.

The Neonicotinoid Consortium comments are divided into the following topics which contain
both criticisms (e.g., bee bread) and support (e.g., non-Apis assessment)} for the Agency-
proposed methodology and, where appropriate, recommendations on alternative approaches.
These recommendations are provided based on the understanding that the methodologies
presented in the preliminary bee risk assessments are not final given that they were not
specifically detailed in the bee risk assessment guidance document and that there is
opportunity to make appropriate changes to these proposed methodologies prior to the release
of the final risk assessments.

The Agency evaluations of the colony feeding studies. These studies represent the best
available science and greatly inform the pollinator risk assessments at the Tier |l level especially
with respect to the effects of chronic exposure to honey bee colonies. Overall, the
Neonicotinoid Consortium agrees with the Agency on the use and general interpretations of the
colony feeding studies to date and their use as higher-tier studies (Tier ll} in the preliminary bee
risk assessments. However, comments provided by the Agency in the preliminary assessments
and Data Evaluations Records (DERs) for the colony feeding studies are questionable and
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deserve further scrutiny, including analysis of certain endpoints lacking biclogical significance,
seasonal timing of exposure, interpretation of the required feeding volumes, and lack of
understanding of the normal control colony performance. The seasonal timing of exposure for
all of the colony feeding studies were very similar as the Agency requested that the studies
start during the natural nectar dearth period for the geography of the study {late June or early
July for NC). In addition, the data show that control colonies behaved similarly in all four colony
feeding studies and that this pattern of growth is typical for honey bee colonies in the
Southeast U.S. Based on the poor overwintering survivorship in the controls, the EPA had asked
the Registrants for clothianidin and thiamethoxam to repeat the colony feeding studies in 2016.
Given that both studies were able to assess potential effects to colonies prior to and post
winter (and confirmed effects observed in the previous studies), the Neonicotinoid Consortium
recommends that the 2016 studies for these compounds be used quantitatively in the updated
final ecological risk assessment.

Risk Evaluation to non-Apis Bees. The Neonicotinoid Consortium supports the Agency’s
comprehensive weight of evidence analysis for evaluating risks to non-Apis species. However,
the ability to reliably determine a no effect-concentration in non-Apis species or estimate their
exposure levels in a quantitative basis is currently limited. Work in both exposure and effects
aspects of the risk assessment for non-Apis bees is progressing, but further research is needed.
In the interim, the Neonicotinoid Consortium agrees with the EPA that there is sufficient body
of evidence for the nitroguanidine neonicotinoids suggesting that honey bees are reasonable
surrogates.

Off-field risk assessment. EPA used the AgDRIFT model to estimate the fraction of the foliar-
applied application rate at various distances beyond the treated field. The off-field risk
conclusions, which are based on overly conservative and rather simplistic assumptions
concerning drift, could potentially impact the use of any foliar spray applications regardless of
crop attractiveness to pollinators or agronomic practices. The Neonicotinoid Consortium
recommends that the Agency consider refinements to the AgDRIFT model when supported by
label language to provide a more realistic estimate of potential exposure considering the drift
deposition estimates are highly conservative. If available, drift deposition data from field drift
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studies with formulated products of the Al should be used in place of AgDRIFT estimates. In
addition, if available, No Observable Effect application Rates (NOERs) from semi-field tunnel
studies should be used to compare rates to the AgDRIFT deposition curve to identify distances
appropriate for protecting honey bee colonies. If semi-field data are not available, the acute
contact LD50 should be used in conjunction with BeeRex exposure values determined from drift
deposition estimates to calculate RQs that are compared to the acute LOC. Acute oral and
chronic oral risk components are not necessary as the potential area of forage that would
receive drift deposition would be small compared to the forage range of honey bees and drift
deposition onto pollen and nectar would be low such that potential risk from oral exposure
would be minimal.

Use of Residue Data in the Exposure Assessment. The Neonicotinoid Consortium have
submitted to the Agency an extensive data set of crop residue data {nectar and pollen)
developed to derive bee exposure estimates. In the refined Tier | assessment, EPA’s approach
is to use the overall maximum values and the maximum mean values for individual sites to
derive estimated environmental concentrations {(EECs). The Neonicotinoid Consortium believes
that this approach is overly conservative as many of the maximum values are outliers and do
not represent the majority of the data and that better use of the full data set could be made to
derive a more realistic exposure estimate. The Consortium recommends that for acute risk, 90t
percentile residue values can be derived from these data sets while for the chronic risk, overall
mean values from all sites can be used.

Seed Treatment Dust Stewardship. The Neonicotinoid Consortium recognizes that exposure of
bees via drift of abraded seed coat dust is considered a route of concern by the Agency and that
“the Agency is working with different stakeholders to identify best management practices and
to promote technology-based solutions that reduce this potential route of exposure.” We
provide some examples of stewardship efforts in this regard including ongoing efforts to
develop and optimize new seed treatment formulations and tank-mix recipes to minimize dust
abrasion through the use of new and improved dust reducing agents and polymers.

2.0 Introduction

The Neonicotinoid Consortium is made up of the four primary registrants (Bayer Crop Science,
Syngenta, Valent and Mitsui Chemicals Agro, Inc.) of the four nitroguanidine neonicotinoid
pesticides (imidacloprid, thiamethoxam, clothianidin and dinotefuran). The Consortium was
formed to serve as a vehicle to collaborate on the development and harmonization of protocols
used to generate data required by the Agency to perform pollinator risk assessments of the
nitroguanidine class of neonicotinoid insecticides under registration review.

The United States Environmental Protection Agency (EPA) recently released preliminary bee risk
assessments as part of the registration review of clothianidin and thiamethoxam as a single risk
assessment (EPA-HO-GPP-2011-0581-0034) and dinotefuran (EPA-HO-OPP-2011-0820-0014)

and also an update to its preliminary risk assessment for imidacloprid (EFA-HO-OPP-2008-0844-

refinement from use of pollen and nectar residue data collected from variety of crops. The
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preliminary bee risk assessment for clothianidin and thiamethoxam and imidacloprid include a
higher-tier, refined assessment that incorporates data and information currently available to
the Agency including data on pollen and nectar residues and higher-tier effects data (i.e., colony
feeding studies). Additional data for the nitroguanidine neonicotinoids have been collected and
compiled since the release of the assessment and will be incorporated in an updated ecological
risk assessment. it is anticipated that a higher-tier, refined assessment for dinotefuran will be
performed similarly to the other compounds. The EPA has asked for public comments on the
preliminary bee risk assessment including the bee bread methodology which represents a novel
approach that has not been used previously in any assessment including the imidacloprid
preliminary bee risk assessment that was released in January 2016 (EPA-HO-OPP-2008-0844-
8149).

The Neonicotinoid Consortium strongly supports the EPA and their efforts in providing a
science-based risk assessment process for the nitroguanidine neonicotinoid insecticides which
represent a culmination of effort to advance the bee risk assessment process as outlined in the
Guidance for Assessing Pesticide Risk to Bees (USEPA, PMRA, CDPR 2014)!. While the
preliminary bee risk assessments, in general, follow the science-based risk assessment process
outlined in EPA’s guideline, the Neonicotinoid Consortium does have significant concerns about
some of methods used outside of the methods proposed in EPA’s bee risk assessment guidance.

3.0 Colony Feeding Study Comments

In several places in the Data Evaluation Record (DER) for the clothianidin (FPA-H{-OPP-2011-0885-0175)
and the thiamethoxam (EPA-HO-OPP-2011-0581-0040) colony feeding studies, the Agency expresses
uncertainty in the control performance. Contrary to this conclusion, the consortium believes that the
increased replication for control colonies, multiple pre-treatment assessments, and independent apiary
locations result in a robust study design for assessing control performance. If the Agency believes that

current assessment methodologies are insufficient for evaluating the performance of honey bee
colonies, then this represents a very significant problem with current study designs which should be
addressed.

In any toxicology study, the control or reference group is the most critical for accurate interpretation of
any findings. Simply put, one cannot characterize what is abnormal due to treatment if one does not
understand what is normal. Inherent in the study design for these colony feeding studies are measures
meant to establish a high quality baseline with which to compare to the various treatment
concentrations.

Multiple colony condition assessments are performed before the treatment begins in order to provide
data on the quality of the test colonies. As those colonies in the chemical treatment groups have yet to
be exposed, there is a wealth of data with which to understand the starting conditions of these
experiments. In the DERs, the Agency states “The fact that many of the hives in the lower treatment

1 USEPA, PMRA and CDPR (2014) Guidance for Assessing Pesticide Risks to Bees. Office of Pesticide Programs,
United States Environmental Protection Agency, Washington, D.C.; Health Canada Pest Management Regulatory
Agency Ottawa, ON, Canada California Department of Pesticide Regulation, Sacramento, CA. June 19. (available at:
Wit/ Swww? ena gov/polinatornrotection/pollinator-risk-assessment-guidance).
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groups performed/trended similarly to the control hives for these measurements could be indicative of
either a lack of treatment effects or potentially/simply that the control hives were suboptimal to begin
the study.” Considering the multiple assessments and endpoints collected from colonies before initiation
of the treatments in these studies, suboptimal control colonies should be identifiable and removed from
the study. If the conducted measurements are not considered effective by the Agency for evaluating the
condition or performance of colonies, this should be communicated by the Agency for future studies.

Similarly, it is stated of the control colonies in both clothianidin and thiamethoxam DERs that “it is still
uncertain if the hives were developing normally”. Based on the data collected on multiple endpoints at
multiple assessments, if control hive performance was not being characterized adequately to evaluate if
control hives were normally developing, this should have been indicated by the Agency.

In the thiamethoxam colony feeding study DER, it is stated “since no sustained significant effects were
seen except in the 100 pg/L treatment it is uncertain if the control hives were performing normally
during the test.” This sentence as written is particularly troubling to the Consortium as it implies that the
observations of statistical differences between control and treatment groups are being used to
determine if control hives perform normally. Control hive performance should be evaluated completely
independently of any observed statistical difference between the control and any other treatment
group. An observation of statistical differences between the control and a treatment group does not
increase certainty that control hives are performing normally.

The Agency concludes that it is likely that the provided amount of treatment sucrose solutions during
the colony feeding study does not meet the carbohydrate needs of the colonies. However, based on
published estimates of colony consumption of honey during the summer period, feeding rates appear to
not only meet, but exceed the dietary needs of the colonies. This is further supported by measurements
taken during the study such as increasing honey and nectar food stores.

In the DER for the clothianidin colony feeding study, it is stated: “The quantity of nectar provided to
hives (4 L per week per hive) likely did not fulfill the complete carbohydrate needs of the colony, as
indicated by colony bioenergetics and the lack of remaining sucrose solution upon their renewal at some
of the test concentrations.” Colonies in this study were provided 4 L of 50% sucrose solution every week.
Assuming a density of 1.23 g/cm?, this volume would be 4.92 kg added each week. Assuming honey is
80% sugar, this 4.92 kg of 50% sucrose solution when dried down to a honey-like level would weigh 3.07
kg. Therefore the amount of feeding of treatment solutions on a weekly basis is equivalent to 3.07 kg of
honey.

In: Honeybee Ecology: A Study of Adaptation in Social Life ({1985) by Thomas Seeley, on pages 81-83,

estimates on honey and pollen consumption by honey bee hives are reported. Based on studies
performed by this lab, Seeley estimates that in Connecticut, unmanaged honey bee hives averaging
30,000 adult bees in size have a yearly food consumption of 20 kg of pollen and 60 kg of honey. This is
further separated into consumption values of 25 kg of honey in the winter and 35 kg of honey in the
summer. This summer period is the 22 weeks between late April and late September during which it is
estimated that colonies consume a combined 55 kg of pollen and honey. Using these estimates, a honey
bee colony would consume 35 kg of honey during the 22 week summer period or 1.59 kg of honey per
week. This independent estimate of honey consumption is approximately half of that provided to the
colonies during the clothianidin colony feeding study.
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Seeley (1985)? cites additional work on colonies managed for honey production in Europe and North
America with a honey consumption range of 60 to 80 kg of honey per year. Note that Seeley’s own work
with unmanaged colonies represents the low end of this estimate. Assuming a proportional increase, a
colony at the highest end of this range would be expected to consume 2.12 kg of honey per week (1.59
kg/wk times the ratio of the 80 kg to 60 kg). This amount is also less than the weekly amount provided
to colonies during the colony feeding study.

Honey bees are known to collect nectar for consumption and to store excess as honey. It is important to
recognize that sucrose solution removed from a feeder does not equate solely to consumption during
feeding intervals. The fact that in almost all cases the bees of a respective colony remove all of the
sucrose solution from the feeder does not indicate that there was insufficient sucrose solution in the
feeder to meet the dietary needs of the colony during that feeding interval. During the feeding period
the hives increased in weight and the honey/nectar estimates from the colony condition assessments
show increases in cell numbers. This would be expected if the dietary needs of the honey bees were
being met during the exposure period. Note that the colonies are free foraging and are presumably also
bringing in some quantity of nectar in addition to the treatment solutions. it would also be expected
that some of the provided treatment solutions were being stored long term as honey which is supported
by chemical analysis of hive matrices collected after the feeding portion of the exposure period was
complete.

In the endpoint evaluations for the clothianidin and thiamethoxam colony feeding study DERS, the
Agency analyzed adults, eggs, larvae, and pupae numbers individually and combined together. Similarly,
bee bread and honey/nectar cells were analyzed similarly. The Consortium questions the biological
significance of these analyses and their potential interpretations. Combining these endpoints and
analyzing them both individually and together is not common in honey bee research or other regulatory
tests. It is not clear what additional value these aggregate endpoints bring to the interpretation of the
study results. How can a treatment result in a non-significant effect on honey or bee bread residue
values separately, but still have a significant effect on the combination of the two combined? If there is
an effect on the larvae numbers, then there would also most likely be an effect on total brood (an
aggregate of eggs, larvae, and pupae) and on the total individuals (an aggregate of adults, eggs, larvae,
and pupae). Because multiple significant differences are likely to be observed in this situation, it has the
appearance of multiple endpoints being affected and should be interpreted with caution. In this
scenario it is also likely that the pupal numbers would be affected as well. In both aggregates, the
endpoints will be dominated by one of the endpoints. For the total individuals, capped brood numbers
are substantially higher in control colonies than the other life stages. For food stores, honey/nectar cells
predominant over bee bread cells. Any results will generally reflect the component that is most
numerous; therefore it is unlikely that these aggregate analyses add increased interpretation of study
results

4.0 Use of Bee Bread as an Exposure Route

In the Preliminary Pollinator Assessment for clothianidin and thiamethoxam, EPA proposed use of a new
method, termed the “Bee Bread” method, for assessing risk at the colony level to honey bees. EPA

2 Seeley TD (1985) Honeybee ecology. Princeton University Press, Princeton.
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reasoned that a direct comparison can be made between residues measured in nectars of various crop
and non-crop plants to colony-level endpoints based on concentrations in spiked sucrose solution fed to
honey bees in colony feeding studies. However, honey bees are also exposed to pollen in their diet and
the Agency has not had a method to compare residues in pollen to a colony-level endpoint derived from
a study in which the colony was fed only spiked sucrose solution. The Agency noted that honey bees
mix pollen with nectar to form what is known as “bee bread” that is stored in the hive and used as a
food source especially by nurse bees that tend to the queen and bee brood. EPA further reasoned that
residues in bee bread could be estimated by weighting the residues in pollen and nectar {from crops)
based on their relative contributions in bee bread. A review of the relevant literature {details in
Appendix A of the Agency’s assessment) led the Agency to estimate bee bread as being comprised on a
dry weight basis by 55% pollen {Ppoiien} and 45% nectar (Prectar). On a fresh weight basis, pollen was
further assumed to have 90% dry content and 10% water content, whereas nectar was assumed on
average to have 30% dry (sugar) content and 70% water content. One unit of bee bread on a dry weight
basis is therefore equal to 2.1 units on a fresh weight basis, as follows:

Bee Bread fresh weight = {Pyolien / pollen dry wt fraction) + (Precar / Nectar dry wt fraction)
={0.55/0.9) +(0.45/0.3) = 0.61 +1.50 = 2.11

On a fresh weight basis, pollen comprises 0.61 / 2.11 = 0.29, or 29% of bee bread fresh weight,

and nectar comprises 1.50/ 2.11 = 0.71, or 71% of bee bread fresh weight.

To calculate the expected concentration in bee bread, one simply needs to combine the pollen and
nectar residues which are typically reported on a fresh weight basis using these weighting factors.

Bee Bread residue = (Pollen residue x 0.29) + {Nectar residue x 0.71)  Equation A
Thus, if the concentration in both pollen and nectar was 10 ppb, the calculation would be
10x0.29 + 10x0.71 = 10 ppb.

This makes empirical sense, if the concentration of the two components is the same, the concentration
of the mixture doesn’t change.

If the concentration in pollen was 0 and the concentration in nectar was 20 ppb, the calculation is
0x0.29 +20x0.71=14.2 ppb

However, EPA did not follow the above calculation formula (Equation A), but instead derived Equation 1
(reproduced below) which allows for combining residues of both clothianidin and thiamethoxam into
clothianidin equivalents and uses a different fresh and dry weight conversion.

Equation 1

IS = sz:‘xi{.e'ﬂ—mm * 0.856 + Cpmiﬁn—damé £ 0.55
bregd—clothi T — 010 % UL00
C?mcmr—mia + 0.856 + fjﬂ@cfm'- clathi -
- * 0.45] +{1—10.25
1-070 ( )
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Where:

Cheadeclots 15 The concentration of clothianidin equivalents m bee bread (expressed as ug
alfde-ww)

{ polten-thia A4 Cpolten-ctonu A€ concenirations of thiamethoxam and clothianidin {expressed as
ng a.r/kg-ww) measured m pollen at the smne tune pomt m samples collected from the
same field:

Cnectar-thia A0 Chectar clorss 1€ concenirations of thiamethoxam and clothianidin {expressed as
g at/kg-ww) measured in nectar at the same nme point m samples collected from the
same field.

If the scenario being considered involves only clothianidin residues, this equation reduces to
Cbread = [ (Cpollen X 0-55 / 0-9) + (Cnectar X 0-45 / 0.3) ] X 0.75

The 0.75 multiplier at the end of the equation is supposed to convert from dry weight back to fresh
weight, but the dry weight fractions of pollen (0.9) and nectar {0.3) are already present elsewhere in the
equation and what is missing is the relative fresh weight fraction of each constituent material. It
appears that something is amiss with this equation, because if you take the case where the
concentration in both pollen and nectar is 10 ppb, Equation 1 calculates a concentration for the bee
bread of 15.8 ppb, which is impossible. In fact, equation 1 always produces a value 1.58 times greater
than does Equation A. Equation A was not presented by EPA in their assessment, but it is easily derived
from the information presented in that assessment. Equation 1 appears to be invalid and needs to be
replaced with Equation A.

While the above error in the calculation formula for residues in bee bread needs correction, there is a
more fundamental flaw in the Bee Bread risk assessment method. Asitis being applied, the Agency is
assuming that the response of the test colonies in the colony feeding studies is being driven by the
concentration present in the bee bread and ingestion of additional spiked sucrose solution produces no
effect at all. Daily pollen and nectar intake rates for various castes of honey bees, as presented in the
Agency’s risk assessment guidance and the BeeREX model, indicate that all castes of adult bees ingest a
higher proportion of nectar in their diet than pollen, typically an order of magnitude more nectar than
pollen. The dose taken in by individual bees is therefore not just a function of the concentration in the
bee bread. Itis influenced to a greater extent by the concentration in nectar. Table 1 summarizes
BeeREX model assumptions about pollen and nectar intake of the various castes of worker bees.

All pollen intake is assumed to come through ingesting bee bread. Bee bread is composed of 28.95%
pollen. Therefore, in order to ingest 6.65 mg of polien, workers that perform cell cleaning and capping
would ingest 6.65 / 0.2895 = 22.97 mg of bee bread per day. This bee bread would consist of some
nectar, and to ingest a total of 60 mg of nectar, these bees would need to ingest an additional 43.68 mg
of nectar per day. Likewise, nurse bees that tend the queen and brood would ingest 33.16 mg of bee
bread and 116.44 additional mg of nectar per day. As is evident from Table 1, other castes of worker
bees ingest much less bee bread.

For example, what would be the total dose accumulated by these bees if their nectar food source was
spiked with clothianidin and their pollen food coming in to the hive had no clothianidin in it? This
question is directly relevant to interpreting the effects observed in the registrant-submitted colony-
feeding studies, because this is precisely the scenario the bees experience in these studies. If the
concentration in the sucrose solution fed to the bees was 20 ppb, which was the approximate no effect
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concentration for clothianidin, the bee bread concentration would be 14.2 ppb (calculated using
Equation A). The dose taken in by the various castes of worker bees would be as presented in Table 2.

Table 1. Daily intake of pollen, nectar and bee bread for the castes of adulit worker honey bees.
Estimates derived from the standord assumptions of EPA’s BeeREX model.

Pollen intake | Nectar intake | Intake of bee Additional nectar
(mg per day) | (mg per day) bread {mg) intake {mg)
Worker (cell cleaning and 6.65 60 22.97 43.68
capping)
Worker (brood and queen 9.6 140 33.16 116.44
tending, nurse bees)
Worker (comb building, 1.7 60 5.87 55.83
cleaning, food handling)
Worker (pollen forager) 0.041 43.5 0.14 43.4
Worker (nectar forager) 0.041 292 0.14 291.9
Worker (maintenance of 2 29 6.91 24.09
hive in winter)

Table 2. Daily doses from the ingestion of bee bread and nectar for castes of adult worker honey bees.
Calculations use the standard assumptions of EPA’s BeeREX model and assumed source concentrations
of 20 ppb and 0 ppb for nectar and pollen, respectively.

Intake of Additional Dose from | Additional Total % of Total
bee bread nectar bee bread | dose from Dose Dose from
(mg) intake (mg) {ng ai) nectar (ng ai) Bee Bread
(ng ai)
Worker (cell 22.97 43.68 0.33 0.87 1.20 27.2%
cleaning and
capping)
Worker (brood and 33.16 116.44 0.47 2.33 2.80 16.8%
queen tending,
nurse bees)
Worker (comb 5.87 55.83 0.08 1.12 1.20 6.9%
building, cleaning,
food handling)
Worker (pollen 0.14 43.40 0.002 0.868 0.870 0.23%
forager)
Worker (nectar 0.14 291.9 0.002 5.838 5.840 0.03%
forager)
Worker 6.91 24.09 0.10 0.48 0.58 16.9%
{maintenance of
hive in winter)
Average =
11.4%
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The key result from Table 2 is that 0% to 27% of the daily dose taken in by adult worker bees is expected
to come from ingestion of bee bread. The average for all castes of worker bees is 11% and for the castes
of workers that remain in the hive (i.e., non-foragers), the average is 17%. This means that more than
80% of the daily dose experienced by hive bees is expected to come from ingesting nectar/honey. These
percentages, while calculated in Table 2 assuming source concentrations were 20 ppb for nectar and 0
ppb for pollen, are the same for any nectar dietary levels if the pollen concentration is 0. Thus, these
percentages apply to all exposed colonies in the registrant-sponsored colony-feeding experiments.

Given that the vast majority of the dose ingested by the treatment groups in the colony feeding study
did not come from ingestion of bee bread, it is not reasonable to assume, as the Agency did, that the
response of these colonies was primarily related to the bee bread concentration. For example, one
should not conclude that reduced colony strength measurements that were noted in the 40 ppb
(nominal) sucrose-treatment group, the lowest concentration where adverse effects were observed,

were the result of exposure to clothianidin concentrations in the bee bread that averaged 12 ppb. Itis
therefore inappropriate to use 12 ppb as a toxicity benchmark to compare with residue levels in plant

Empirical evidence was generated during the imidacloprid pilot studies in NC and MT that supports the
conclusion that it is the concentration of chemical in the nectar food, not the pollen food of a bee
colony, that drives the occurrence of adverse effects. In these pilot studies, colonies were fed dose
levels of 0, 50 or 200 ppb either in artificial nectar, in artificial polien, or at various combinations of
these levels in both artificial nectar and pollen simultaneously. The response (reduction in colony
strength measurements) observed in these test colonies was driven by the nectar concentration, not by
the concentration in the artificial pollen.

In the pilot study conducted in North Carolina, colonies fed spiked sucrose showed clear reductions in
the adult bee population (dashed lines in Figure 1) and amount of capped brood (dashed lines in Figure
2) that followed a concentration-response relationship, but colonies fed spiked pollen substitute showed
no consistent differences between test levels for these same endpoints (solid lines in Figure 1 and Figure
2).

In the pilot study conducted in Montana (Figure 3, Figure 4), simultaneous exposure of colonies to 200
ppb in artificial pollen diet and 50 ppb in artificial nectar diet produced the same response as colonies
fed 50 ppb in both artificial pollen and nectar diets. Feeding colonies 200 ppb in both pollen and nectar
diets produced roughly the same result as feeding colonies 200 ppb in the nectar and 50 ppb in pollen.
Clearly, the magnitude of the response was driven by the concentration in the artificial nectar. This
pattern of response makes sense when one considers the parameters of the BeeREX model that indicate
that bees on average get a much greater dose from ingestion of residues in nectar than they do from
ingestion of residues in pollen.
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Figure 1. Colony strength (frame area occupied by bees) for colonies in North Carolina exposed to

different concentrations of imidacloprid in either artificial nectar or pollen diets.
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Figure 2. Colony strength (frame area occupied by capped brood) for colonies in North Carolina
exposed to different concentrations of imidacloprid in either artificial nectar or pollen diets.
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Figure 3. Weight of colonies in Montana exposed to various concentrations of imidacloprid in both
artificial nectar and pollen diets.
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Figure 4. Colony strength (frame area occupied by capped brood) for colonies in Montana exposed to
different concentrations of imidacloprid in either artificial nectar or pollen diets.
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Given the results of the imidacloprid pilot study, the decision was taken to feed test colonies of the
definitive study spiked sucrose solution only. This was a decision made in consultation with the EPA
reviewer who agreed that the pilot studies demonstrated that nectar consumption was the driving
factor in producing an effect. EPA approved the test protocol for this study, and for subsequent colony
feeding studies with clothianidin, thiamethoxam and dinotefuran that also fed only spiked sucrose
solution to the test colonies. So long as residues in pollen are of the same order of magnitude as
residues in nectar, one would expect the response of colonies to be driven by the concentration in the
nectar, and no specific assessment of risk to residues in pollen is likely needed except for instances in
which the crop being treated is a significant source of pollen, but not nectar.

The colony feeding study by Dively et al. (2015)® adds additional support to the idea that the
concentration causing effects is much higher when bees are exposed through residue in their pollen-
based diet, in comparison to when exposed through sucrose-based diet. The Agency determine that the
threshold effect level for bees fed artificial pollen patties spiked with imidacloprid was approximately
100 ppb, which is much higher than the 20-25 ppb no-effect level found in the various studies when
colonies were fed spiked sucrose solution. As explained above, the finding that it takes a higher
concentration in pollen to produce a colony-level effect is consistent with the BeeREX model
assumptions about the relative contributions of pollen and nectar to the total diet of a colony.

In contrast, the studies of Sandrock et al. (2014)* and Williams et al. (2015)° might be seen as showing
that colonies provided spiked artificial pollen experience effects at relatively low concentrations.
However, the Williams study is not directly comparable to any of the other colony-feeding studies as it
evaluated colonies set up for mass rearing of queens which involves very different colony management
practices. The effect reported by Williams (queen failure) has not been found to occur in field studies
(e.g., Cutler et al. 2014°%, Rundloff et al. 20157) of conventionally-managed colonies or by commercial
beekeepers. The Williams study was also a small study (6 test colonies of which 3 received pesticide
treatment) that employed pseudoreplication in the experimental design. It may therefore be dismissed
as unsuitable for use in risk assessment. The Sandrock study reported a small difference in colony
strength endpoints immediately after the exposure period which disappeared by the time the colonies
were getting prepared for winter. Then there was a dramatic difference between treatment and control
colonies the following summer for which there is no explanation from a toxicological perspective. For
example, it is not clear if the bees were even still being exposed at the time these colony failures

3 Dively GP, Embrey MS, Kamel A, Hawthorne DJ and Pettis JS (2015) Assessment of chronic sublethal effects of imidacloprid on
honey bee colony health. PLOS ONE | DOI:10.1371/journal.pone.0118748

4 Sandrock C, Tanadini M, Tanadini LG, Fauser-Misslin A, Potts SG and P. Neumann (2014). Impact of Chronic
Neonicotinoid Exposure on Honeybee Colony Performance and Queen Supersedure. PLoS ONE 9(8): e103592.
doi:10.1371/journal.pone.0103592,

5 Williams, G. R.; Troxler, A.; Retschnig, G.; Roth, K.; Yanez, O.; Shutler, D.; Neumann, P.; and L. Gauthier (2015)
Neonicotinoid pesticides severely affect honey bee queens. Sci. Rep. 5, 14621; doi: 10.1038/srep14621.

& Cutler & Scott-Dupree (2014) A field study examining effects of exposure to clothianidin seed-treated corn on commercial
bumble bee colonies. Ecotoxicology 23 (9), 1755-1763.

7 Rundldf M., Andersson G.K.S., Bommarco R., Fries |., Hederstrom V., Herbertsson L., Jonsson O., Klatt B.K.,
Pedersen T.R., Yourstone J., Smith H.G (2015) Seed coating with a neonicotinoid insecticide negatively affects wild
bees. Nature 521, 77-80
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occurred, or even at any time during their lives. A significant weakness of the Sandrock study is that
only a single exposure level was tested and it is not clear if the results would be reproduced along a
dose-response gradient. The demonstration of a robust dose-response relationship is a significant
strength of the registrant-submitted colony feeding studies.

In conclusion, it is clear that the vast majority of pesticide exposure to a honey bee colony comes from
ingestion of nectar and not pollen. Therefore, it is inappropriate to assume that response of honey bee
colonies is a function of the residue levels in bee bread only. Based on dietary intake rates, one should
expect a lower threshold concentration for adverse effects if a honey bee colony is fed spiked sucrose
solution in comparison to if it is fed spiked pollen. This result has been confirmed in colony feeding
experiments with imidacloprid. Thus, empirical data show a marked contrast to the Bee Bread method
which predicts a lower threshold for adverse effects when colonies are exposed to residues in pollen.

Recommended path forward for Tier Il risk assessment:

At the Tier ll level, the Agency wants to compare residue measurements made in bee food items for
various product use scenarios to a colony-level toxicity benchmark. The existing colony-feeding study
provides the necessary colony-level toxicity benchmark. This benchmark is the highest no adverse effect
concentration in artificial nectar fed over a chronic exposure period. While this benchmark is
established in a test in which the test colonies were fed only spiked sucrose solution, it can be related to
the concentration measured in the overall diet of a colony after the pollen and nectar components of
the diet are expressed as nectar equivalents and then added together.

The food intake parameters of the BeeREX model suggest the contribution to the overall dose averages
approximately five to ten times greater for nectar exposure in comparison to pollen exposure for worker
bees performing various tasks inside the hive. As a conservative approach appropriate for use in a Tier ll
assessment, it is suggested that the concentration in pollen can be converted to nectar equivalents by
dividing by a factor of 5. Then the total dietary concentration is determined as follows:

Total Dietary Concentrationnectar equivalents = Nectar concentration + (Pollen concentration / 5)

The field measurements of the total dietary concentration may then be compared to the colony feeding
study NOAEC and LOAEC values and a determination made whether the risk is acceptable based on the
frequency of exceedance of these benchmarks.

For example, assume the colony feeding study determined the NOAEC to be 19 ppb and a LOAEC of 36
ppb based on feeding the colony only spiked sucrose solution, and the following data were obtained
from field measurements. (Note: these are not real data, but have been made up to illustrate the
method.) The total dietary concentration in nectar equivalents has been calculated per the formula
above and presented in the far right column.
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. . Total diet concentration in nectar
Site Replicate | Nectar conc (ppb) Pollen conc {ppb) equivalents (ppb)
1 1 6 10 8.0
2 8 15 11.0
3 2 13 4.6
2 1 3 8 4.6
2 2 9 3.8
3 2 3 2.6
3 1 2 6 3.2
2 15 27 20.4
3 6 6 7.2
4 1 1 3 1.6
2 1 4 1.8
3 8 11 10.2
5 1 7 7 8.4
2 12 19 15.8
3 6 12 8.4
6 1 2 4 2.8
2 7 18 10.6
3 4 12 6.4

After calculating the total dietary concentration, these field measurements may be compared to the
effects benchmarks derived from the colony feeding study, per the figure below.

Hypothetical Example: Comparison of Field
Measurements of Total Dietary Concentration
to Toxicity Benchmark from CES

4

LOAED

35

iotal
Cietary 2
Coru.
ppb) 15

Field Measurements

In this hypothetical case, one of eighteen field measurements exceeds the colony feeding study NOAEC
value, and just by a small amount. None of the field measurements approaches or exceeds the colony
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feeding study LOAEC. The overall conclusion would be that the risk to honey bee colonies is low for this
particular use pattern.

5.0 Risk Evaluation to non-Apis Bees

In the preliminary pollinator assessment for the nitroguanidine neonicotinoid insecticides, a
comprehensive weight of evidence analysis to evaluate potential risk to non-Apis bees was presented.
This analysis considered several lines of evidence, including (i) the USDA crop attractiveness guidance for
bumble bees (Bombus spp.) and solitary bees (Osmia spp. and M. rotundata), (ii) consideration of the
relative exposure of Apis and non-Apis bees, (iii) comparison of residue concentrations to Tier | non-Apis
bee toxicity data, (iv) comparison of sensitivities of Apis and non-Apis bees in Tier | laboratory studies,
{v) review of available colony level effects studies for non-Apis bees, and (vi) identification of potential
uncertainties.

The Consortium supports the comprehensive EPA analysis. The ability to reliably determine a no effect-
concentration in non-Apis species or estimate their exposure levels in a quantitative basis is still limited.
Work in both aspects of the risk assessment is progressing, but further research is recognized to be
needed. In the interim, the Consortium agrees with the EPA that there is sufficient body of evidence for
neonicotinoids suggesting that honey bees are reasonable surrogates.

The following comments are offered on certain aspects of the Agency’s review:

Tier | Toxicity Data

It is recognized in the EPA review that standardized toxicity protocols with non-Apis species are not
currently available, which explains the variation in test designs and results in the existing studies. As
with honey bees, the Consortium considers necessary the use of validated protocols for te